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5 Title 

COMPOSITIONS AND METHODS trOn PROMOTING LIPID ASSIMILATION IN PETS 



Ffelil of Invention 

1 0 This invention relates generally to a fpad and/or food supplement product for pets and to Its 
use in improving lipid alasorptidn. In particular, it rsl^tes to improving lipid absorption in 
senior cats suffering tlie efiiscts of patiiologias anet/or aging. Tlie Invention extends to 
metiiods of enhancing lipid d(ge&tit>||ity and/ or assimilation in pet animals. 

1 5 Background to the Invention 

studies on senior cat nutrition have shown that a significant number of older pets - such as 
those aisove the age of 9 years -< exhibit a decreased capacity to digest fat Several 
scientific puislicatlons have liKewise reported an age-related decrease ]n lipid digestibility in 
cats murkliolder. WJ . Age-related changes to nutritional requirements and digestive 
20 function in adult dogs and cats. JAVWIA, Vol 215, No. 5, Septemk>er 1 , 1999; Nidiolson A. 
Watson ADJ. imeroer JR. Fat malasslmilation in three cats.' Australian Veterinary Journal, 
Vol. 66, No. 4, April, 1989; Peachev SE. Dawson JM. Harper EJ. The effects of aging on 
nutrient digeatlbiiity by cats tied laeef tallow, sunflower oil or olive oil enriched diets). 

25 There can be any of a number of pathologies that can lead to poor digestibility of lipids. 
Malabsorptfon and maldigestion can occur fhsm aimosf any dHTuse disease of the intestine, 
from exocrine panonaatic Insufflciency or from unknown causes, in the case of cats, 
pancreatitis occurs at a pmm\&noe rate of about 0.15% to 3.6% and may accxiunt for some 
oases of poor fat digestibility. Piffuse intestinal diseases, such as Intestinal lymphoma, 

30 small intestinal bacterial overgrowth. Inflammatory bowel disease and iix^r disease, may 
also lead to reduced nutrient absorption in the small intestine. 

Cases of pancreatic insufficiency are sometimes treated in veterinary practice by the 
addition of raw pancreas to t|ie diet of the animal. The pancreas should not be heated to 
35 avoid denaturation of digestive enzymes. This l<ind of procedure is not convenient for the 
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pel owner to have to perform on a regmgr basis. Commercially made enzyme supplements, 
for example as sojcj under tiie trade name VjoKase V (believed to be a trade mark of Axoan 
Pharma us, inc, of Birmlnaham, Alabama), are effective In improving fat digestlMIity in 
animals affected by pancreatic insufficiency, but they are expensive wlien given in the 
5 requisite amounts. They are tharefore unsuitable for inclusion in the regular diet of a pet, 

Nicholson et al fop. Cit.) disclosed that dietary pancreatic extract supplementation of cats 
presenting with poor fat digestibility almost doubled fat digestibility, although enzyme 
supplementation failed to increase fat digestibility to normal levels in all three cats tested. 

10 These findings point to pancreatic enayme supplementation being able to achieve only 
partial correction- 
Vitamins A. D, E and K are fat-8o|Mb|e vitamins that are absorbed only with long chain fat^ 
acids. A defect in either the absoiption or digestion of lipid can therefore lead to 

1 5 deHciencles In any of these vitamins, as well as malabsorption of nutrients such as taurine 
or minerals suc^ as calcium and m^nesium. due to their binding with unabsorbed fatty 
acids f^jmp8Qn .JKW and|- M !p |iei.-f<^^ . I^icronutrient ^atus In patients with gastn^intestlnal 
disease. Proceedings ACVIM, Penver, CO, pp. 651-653, 2001). Hence, a pet with low lipid 
digestibility is susceptible to several potential nutritional deficiencies, which can compromise 

20 its health. 

For purposes of this specification, the temn lipid fraction should be understood to mean a 
group of compounds that are insoluble in water, the group embracing fats, oils, waxes, 
phosphatides, cBrebroaidea, sterol, terpenes and the like, most of these including a fatty 
25 acid in their structures. Lipids can function to carjy or transport a nutrient from a food 
sDurca to the intestine and to the site of uiililzation, such as in a cell of the recipient's body. 

"Digestion", as used In this spec|fic^|on, means the process of breaking down a complex 
food matrix Into its constituent parts, for example fiats to glycerol and fatty acids. The 
30 breaking down process is primarily by action of gastric, hepatic and panoreatlc enzymes. 

"Absorption" as used In this specification, means the passage of the produces of the 
breaking down process acnsss the Intestinal wall into the blood stream. 
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"Dfgestlbilily", as usee) in this specification, means the ciusntity, expressed in petYsem^ge 
form, of a nutrient tiiat Is digesteci and silasorlaed in relation to the total nutrient quantity 
ingested by the animal. 

5 "AssimilatiQn"i as Msed in this specjficaliqn, means the pnacess of incorporation of simple 
molecules, produced from food digestion and afasorbed infx> the body, into the oimplex 
oompounds forming the constituents of the organism. 

it is thus an object of the invention to provide a nutritional product that, when administered 
10 to a pet displaying low lipid digestibility. Improves the digestibility of lipid and lipid-linked 
compounds. Another object is to provide the pet and pet owner with advantages associated 
with effective lipid absorption. 

A further oiigeci is to provide a complete pet food or supplement fbr a oomplete pet food that 
1 5 aids the pet to absorb lipid and lipid soluble nutrients in its diets. 

Another object of the Invention Is to provide a method of improving lipid absorption in a pet 
animal, especially a senior pet. 

20 A further object Is to provide a means of improving the transportation of fat-soluble vitamins 
and essentia! fatty acids into the a pefs tissues. 

Summary of Invention 

25 The invention provides compositions and products that include them, for providing benefits 
related to the effective assimilation of a lipid or & lipid fraction. It also provides methods of 
improving or maintaining the capacity of a pet animal to assimilate a lipid or a lipid fraction 
effiectively and to enable it to derive a peneflt thensftom. 

SO Therefore, aocondfng to the invention, a method of FH-ovlding a pet vt^th a benefit relating to 
eff^ve assimilation of a lipid or lipid fraction comprises the steps of administering to the 
pet, as a part of, or in addition to, Its regular diet, an edible composition thai contains an 
ingredient that maintains, promotes or enhances the cepacia of the pet to digest lipid 
efficiently. 

35 
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The said ingredient may be selected from the group censleting of: 

- pancresitjc function promoters 

- liver function-promoters, 

» intestinal mucosa function promoters and 
5 - combinations thereof. 

In an embodiment of the invention, the pancreatic function promoter is selected from 
lipases, gut pH modifiers, pancreatic ejttracts, and combinations thereof. In an embodiment 
wherein the pancreatic function promoter is ^ gut pH modifier, it may include one or more of 
1 0 an acidifier. an alkalaniser, a buffer, a preblotic or a pnabiotic micro-organism. The lipases 
may be natural or artificial. 

In en embodiment, the liver function promoter Is selected from taurine, emuisrfiers, vitamins, 
minerals, glutathione and glutathione promoters, end combinations thereof. 

IS 

In an embodiment, the liver function promoter is a nutrient that increases endogenous 
glutathione after ingestion. 

In an embodiment, the Intestinal mucosa function promoter includes a fat transportation aid, 
20 agent or carrier. The aid. agent or carrier may be selected from whey protein and proteases 
having the capacity to promote the formation of lipoproteins. 

In an embodiment, the intestinal mucosa function promoter includes an anti-inflammatory 
agent, such as an omega^^ fatty acid, lactoferrin, a preblotic or a probiotic microorganism or 
25 combinations thereof. 

in an embodiment, the Intestinal mucosa function promoter has a fatty acid profile specially 
selected to Improve absorption. In a preferred such embodiment, the fatty acid pnaflle Is of 
a combination of long and medium chain triglycerides. 

30 

In a flirther embodiment, the fat transportation agent Is whey protein. 

In any of the above embodiments, the benefit derivable by the pet from effective 
assimilation of ^ lipid or lipid fraction may be related to: 
35 - Gut function 
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- Outward appearance 

- The peHo^-owner relationship 

- Aging; or 

- General health aspects, 

5 

Where the benefit is related to gut fiinclion, It may be observed in any one or more of: 

- Increased nutrient gnd energy digestllalMty; 

- Improved gut microflora, such as is observed in decreased small Intestine bacterial 
Dvergro^wth; 

1 0 - Improved fecal consistency and/or odor; 
Optimized fecal volume; 

- Improved regularity of food transit time; 

- Reduced flatulence; 

- Enhanced gut detoxification; and 

1 6 - Improved absorption of fat-soluble nutrients. 

The fat-soluble nutrients are preferably fatty acids, certain antioxidants and vitamins A. D, E 
and K. 

20 Where the benefit is related to ouivi^ard appearance, it may be observed in any one or more 

of: 

- (niproved body condition; 
« Improved muscle tone; 

- Improved sKfn and coat condition; and 
26 - A younger look- 
Where the benefit is related to owner relationship it may be observed in any one or more of: 

- Increased levels of physical activity; 

- Improved pet-owner inter^djon; 
30 - Improved petnawner bonding; 

» Increased playfulness; and 

- Improved alertness, mental performanoe and / or cognitive ability. 

Where the benefit (s related to qging, It may be obsen/ed in any one or more of: 
35 - Delayed onset of signs of aging; 
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- Ameliomtfon of an age-related eflbct; 

- Improved vision; 

- Restored functionality of the digestive system in an aged pet: and 
•< Increased longevity. 

Where the benefit is related to general healtli aspedis, it may be observed in any one or 
more of; 

- improved nutritional status: 

- improved overall liealth status; 

- Improved vi/atsr turnover; 

- Improved bioavailability of essential nutrients; 

- Improved antioxidant status; 

- Improved nitnsgen balance; 

- Reduced renal oveiload by reduction of pnateolysis; and 

- Improved funotione associated directly or indinscUy with improved absorption of lipids, 
energy and/or antioxidants. 

The easential nutrients may Include fatty adds and vitamins. 

20 Improved antioxidant status may be aoliieved by increasing vitamin or antioxidant 
absorption, in particular, fat-soluble vitamin and antioxidant absorption. 

In an embodiment, tiie composition is administered as a nutritionally balanced, ready-tQ-<eat 
meal. 

25 

In a second aspect of the invention, a metliod of improving lipid absorption in a pet animal, 
especially a senior pet. comprises administering to it an edible composition comprising at 
least one Ingredient selected from tlie group consisting of lipase, pancreas extracts, taurine, 
vitamins, enzymes or lecithin. 

30 

In an embodiment of ilie invention, the lecithin is obtained irom a source selected fram 
soya, sunflower oil, wheat genm, avocado and combinations thereof. 

In an embodiment of the Invention, the liver function-pnamoter comprises a pancreas 
35 extract In a preferred embodiment, the extract includes pancreatic lipase. 
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In an emfwdrment of the inventton, the pancre^is extraote compnee lipase cterivQci from a 
non-pancreatic source. In an embodiment, the non-pancreatic source ie a fungus. 

5 According to another aspect of the invention, an edible composition for ueo in mainlining, 
improving, promoting or ottierwise enhancing iipid digestibiiify fn a pet animal comprises a 
lipid assimilationxpromoting Ingredient for administering iBgulariy, according to 
predetermined dlrecjiians, to a pet animai- 

10 In an embodiment, the compcsition is prepared in an industrial process and pacKaged as a 
ready-to-aat meal. 

In an embodiment, the tipid assimilation-promoting ingredient is provided in a container for 
addition to a separately packaged complete meal or for administering apart from a meal. In 
1 5 an embodiment, the Ingrediant Is pro\dded In a pharmaceutically acceptable carder. 

In an emtMdImant, the ingredient is selected from the group oonsisiing of pancreatic 
function promoters, liver function'iwomoters, intestftiai mucosa function promotens and 
combinations thereof, 

20 

In a further aspect of the invention, a method of improving the capacity of a pet animal to 
absorb an essential nutrient comprises the step of improving the capacity of the animal to 
absorb a lipid or lipid fraction that is a carrier of the essential nutrient. Prefemsd essential 
nutrients include vitamin E and arachadonic acid (or AF^). 

25 

The invention extends, in another aspect, to the use of a lipid digastibiiify-enhancing agent 
in the manuiisiotufe of a dietatfy oompositlon or dietary supplement, fbr the provision of a 
benefit nalating to optimal lipid absorpQon in a pet animal. The beneTit may be any one of 
those iistsd above. 

30 

According to another aspect of the invention, a method of improving the appearance of a 
pet comprises the step of increasing its capability to digest fat in its diet: wherein fat 
digestion capabiliiar is increased by feeding the pet a diet that contains an agent selected 
from: 

35 - a fat emuistfier / emulaification system 
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- an adclHyind agent 

- a fat transportation agent (whey prof efn as a carrier for lycopene), and 

- combinations thereof. 

5 Tiia invention emr\(i6 to a method of bnproving or maintaining absorption of vitamin E in a 
pet animal, the method indMding the step of feeding the pet an edible composition that 
promotes or maintains or improves Its lipid absorption capacity, 

According to a further aspect, a method of maintaining or Improving the sbtuw vitamin E 
10 level in a pet animal comprises the step of administering the pet animal an edible 
composition that promotes or maintains or improves its lipid absorption capacity. 
Preferably, administration is by feeding the pet a food product that includes the ingredient. 

in embodiments of these methods, the ingredient is selected from the group consisting of 
15 parK^reatio function promoters, liver function-pramoters. intestinal mucosa function 
promoters and combinations thereof. 

The invention provides also for a composition for use in a method of maintaining promoting 
or improving semm levels in a pet animal of essential fatty acids and /or fat soluble 
20 antioxidants, the composition comprising an agent selected to promotes or maintain or 
improve lipid absorption capacity of said pet and the method comprising administering the 
composition orally to the pet according to a predetermined dietary regimen. The agent is 
preferably selected to maintain, promote or improve semm levels of arachadonic acid and/ 
or iinoleic acid. 

25 

In a still norther aspect of the invention, a nutrition management regimen for maintaining, 
Improving, pngtmoting or othenivise enhancing lipid digestibility in a pet animal comprises a 
dietaiy component for administering regularly, according to predetemiined dinsotions, to 
such pet animal, the dietary component comprising an efDaottve amount of a lipid 
30 asslmilatlQn-pmmoilng ingredient or a lipid digestibility enhancing ingredient selected from 
the group consisting of a pancreatic fqnctlon promoter, a liver ainotion-promoter, an 
intestinal mucosa function promoter and combinations thereof. 

An advantage of the invention is that it produces visible improvements in the body condition 
35 of senior pets, such as fragile senior cats. 
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Another advanteae Is that it prov^es an improvement of their nirtrftional status. Through 
this, there are further benefits expected, such aa improvement in the qualtty of lifs and 
extended longevity of the pet and greater satisfactian of the owner. 

5 

A still fLirther advantage of the invention le that It may be applied not only to cllnioally 
healthy senior pat oats, but ateo to oats with Exocrine Pancreatic Insufficiency (ePI) and a 
wider range of digestive deficiencies that contribute to lipid malabsorptfon, for which the 
mechanisms are not yet fully understood, 

10 

i3rlef Description of Accompanying Drawings 

Figure 1 js a graph tracking the relationship belween lipid digestibility and seoim vitamin E 
level in pet cats, 

15 

Detsiilecl (feserlptlon of enntiiodllmenfa 

It has been found that in pet animals, the absorption of lipid Is highly coirelated with the 
absorption of other essential nutilents, for example vitamin E. Hence, a pet with low lipid 
20 digestibility is susceptible to deficient or sub-optimal nutritional status, which can 
compromise Its health. 

This invention seeks to provide means of prevention and relief for pets that are susceptible 
to develop, or that have already devs|oped, reduced lipid absorption capability from any 

25 cause. Such a cause may include EPI, Inflammatory liver disease, pancreatitis. 
Inflammatory bowel disease, Intestinal lymphoma, and Idiopathic (unknown cause) 
malabsorption. The invention provides a means for increasing lipid absorpfion through 
nutrition management. Suoh management oan be carrted out by the pet owner, care giver 
or keeper. By implementing it as a regimen that maintains, Improves, promotes or 

30 othenvlse enhances lipid digestibility, various health and wellness benefits can ensue. 
These are set out more fUliy below. 

Thus, a nutrition management regimen for maintaining, improving, promoting or otherwise 
enhancing lipid digestibility in a pet animal, comprises a lipid absorption-promoting 
35 ingredient for feeding regularly to the pet animal in need thereof, according to 

9 
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predetermineci directions. The lipid a)3$orptian-promoting ingredient comprises at least one 
nutrient selected from tiie groups comprising pancmeaitic function promoters, liver function 
promoters, intestinal mucosa flin(Aion promotens end c»mblnatlons thereof. It may Oe 
administered as a part of Its regular d(et, such as in the medlMm of a nufritionally balanced 
5 pet Ibod or as a supplement to a meal or to a treat. 

The pet may be a cat or a dog. The Invention has particular advantage for elderly or senior 
pets. Generally, theee are pete of age 9 years and above. 

]0 Pancreatic function promoters that may be used in this invention include natural and 
artificial lipases, gut pH modifiera, pgnoreatic extracts, and combinations thereof. 
Advantageously, where the pancreatic function promoter is lipase enayme, it is present to 
be administered to the pet in an edible composition in an amount sufficient to provide the 
pet receiving it with from about 1,000 to 80.000 lU of lipase enzyme daily, Preferably, the 

]s oomposHion contains sufficient amount of the pramoter to provide from about 9,000 to 
60.000 lis of lipase enzyme dally, when administered a«:»i^ng to a predetermined 
regimen. 

Where the pancreatic funofion promoter is a gut pH modifier, it may comprise a system that 
20 includes one or more of an acldifier, m alKalanizer, a buffer, a preblotic or a probiotic micro- 
organism. Preferred gut pH modifiers are those that promote femnentatlon and modify gut 
pH in a predictable and controllable manner. Examples of suitable acldifiers are citric add 
and lactic acids. An example of a suitable bsse is sodium hydroidde. The base may also 
be a carbonate or bicarbonate or include combinations thereof. 

25 

In embodiments where the gut pH modifier Is an acldifier, It should be provided to be 
present in sufficient amount to reduce ^e gut pH by about 1 point on the 14 point pH scale. 

In embodiments where flie gut pH modifier Is an a|ka|anizi»-, It should be provided to be 
30 present In sufficient amount to increase the gut pH by about 1 point on the 14 point pH 
scale. 

Where the gut pH modifier is a buffer, jt should be provided to be present In sufficient 
amount to maintain gut pH below about 4 during the Initial stages of digestion. 

35 
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Where the pancreatic function promoter is a pancreatic extract, the extract preferably 
includes pancreatic lipase. However* llpfiis© derived from a non-pancreatic source may. in 
addition oraltematively, lae usted. 

5 In preferred embodiments of the Invention, the gut pH-modilying agent la a prebtofic or a 
problotic mlcro-organtemi or a comlslnation thereof, The preblotic may be obtained from 
any suitable natural or purified source, for example chicory, and may comprise Inulln or an 
ofigosacchpride. Should a probfotio microorganism be selected, it neede to be one that, via 
fermentation processes in the gut, regulates the gut pH, In general, probiotto 

10 microorganisms produce organic acids such as lactic acid and acetic acid which inhibit the 
growth of pathogenic bacteria such as Clostridium perfrlngens and Hoiicobaoier pylori. 
Examples of suitable probiotic micro-organi$m$ include yeasts such as SsicchammycBs, 
Deb^romycesy Cmdici^, Pichm and Torulopsiis^ molds such as Aspergillus, Rftfeopws, 
Mucon and Penloillium and Torulpp^is and bacteria such as the genera BiffdobBcterium, 

15 B&GteroldeB, Fusobaoterlumt MellsBococcus, Proptonfbs^cterium, Ent0r^:lcocc^s, 
LacioGOoouSf StaphytocpccuB, PeptosttBpoGQCcus, Bacillus, PedlloGOOOUS, MiorccoGCUS, 
Leuoonostoo, Wef^sella, Aerocooom, O&nooocGUs and Laotobacllfus, Specific examples of 
suitable problotic microorganisms are: Swcharomyaes oen^Wsege, Bsicillus co^gulans, 
BaoHlus lich^niformls, Bacillus atfbiills. Bifidobacterium bffldum, Blffdjobaotertum Infantis, 

20 BifJdobaoterium longitn), Entarocoocus faeoium, EnterQcoccus faecalis, LaGtobaofllus 
acidophilus, Lactobacillus alimentariusj Lactobacillus case? subsp. case/, Laotobaciilus 
cas&i Shirota, Laptob^cillus cury^tus, L^atobaoiUus dalbruokii subsp. lactis, Lactobaciifus 
farclmfnus, Lactobacillus gassen] Laotobaciilus hBtyetious, Lactobacillus johnsoml 
Lactobacillus r&uteri, Lmtob^cHlua rtiamnosus {LactobaGiilus GG). Lactobacillus safce, 

25 LaotoQc^cua lactia^ MloroGOCGUs varlanat PadloGooQua acidilactici, Pediococcus 
pentQsacaus, Pediococous acidilaGtlcIf PadlococGua hatophilus, StrapiocoGQUS faacalls, 
StraptccoGDua thermophiluSf Stapnyloooccus camosus, and StaphylocoGcus xyiosus. The 
probiofic microorganisms may ba in powdered, dried form; especially in spars form for 
microonganisms which form spores. Furi:her» if desired, the probiotto microorganism may be 

30 encapeulated to further Increase th^ probebllity of survival: for example in a sugar matrix, fat 
matrix or polysaccharide matrix. Alternatively, the microorganism may be provided as a 
separately contained supplement to the main food composition. 

in an emfsodiment of the invention, a combination of any of the above iwo or more 
35 pancreatic function promoters may be used. 

n 
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Liver function promoters suitaWe for qse In this invention may be selected from edlbls 
©mulslflers, taurine, glutethione or glutathione promoter®, minerals nnd vitamins, The 
taurine useci m^y ba natural or from a purifieci source or may be a mixture of both, in 
5 embocHmants of th© invention where the composition of the Invention is made available in 
the form of a dtv pet food, taurine ie Included at up to about 0.5% by weight on a dry matter 
(DM) basis. In preferred embodiments, the taurine concentration \& In the range from about 
0.1% to about 0.4% by weight on a DM basis, in the cgse of a wet (canned) pet food, the 
taurine concentration may be up to 1% by weight on a dry matter basis, but Is preferably no 
1 0 more than about 0.8% on a DM basis, by weight. 

Non-limiting examples of glutathione promoters are seienlum and vrtamin In preferred 
embodiments, selenium is present at about from 2 to 3 times the Association of American 
Peed Control Officials (AAFCO) minimum. For escample, there may be about 0-3mg 
1 5 selenium per fcilogram of diet on a DM basis. Vitamin E levels may be up to about 20 times 
the AAFCO minimum, for example cunrently up to about 600 lU on a DM basis. These 
agents may be obtained ft-om natural or purified sounses and may comprise combinations of 
both. 

20 In an embodiment, the liver function promoter is a nutrient that is cepable of increasing 
endogenous glutathione after ingestion. 

The liver function promoter may also be an edible emulsifler, A preferred example is 
lecithin, which may be obtained from a source such as soya, sunflower oil, wheat germ. 
25 egg, avocado and combinations thereof. In preferred embodiments, the composition 
Includes up to about 1% by weight of lecKhtn on a DM basis when administered in pet food 
form, or provides up to about 1% of lecithin in the diet, when determined on a DM basis. 

Where the liver function promoter is a vitamin, it may for example be obtained from a 
SO natural source, for example yeast, or a purified source, or combinations thereof. In 
preferred embodiments, the composition of the invention comprises a selected vitamin in 
sufficient amount to exceed the minirnum level set from time to time by AAFCO by about 2 
to 5 times (in other words about 200-600% of the AAFCO minimum). 
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SlmilarlVi minsrais usec| for promoting liver function are obtainable from natural or purified 
sources and combinations tharsof. In prefen^d embodiments^ the composition of the 
invention comprises a seleoted mineral in sufficient amount to excsed the minimum level set 
from time to time by the Association of American Feed Control Officiate (AAFCO) by about 3 
6 to 8 times (in other words about 300% to 500% of the AAFCO mfnimum). 

Advantageously, the livar function promoter is present to be administered to the pet In an 
edible composition in an efficacious amount when administered according to a 
predetermined reaimen, in order to obtain at least one of the benefits set out below. . 

10 

The intestinal mucosa function promoter of the invention may, in an embodiment, Include a 
fat transportation aid agent or carrieri such as whey protein or a protease to help the 
formation of lipoproteins. An example of a suitable protease is papain. The diet or dietary 
composition may preferably comprise from about 0.1% to 1% by weight of papain on a DM 
]5 basle^ Should whey protefn be included as a lipoprotein formation promoter, It Is preferably 
present In concentrations from about 5% to 7% by weight of the diet on a DM basis. 

The intestinal mucosa function promoter may, however, alternatively or in addition, Include 
an antMnfjammatory agsnt. Suitable examples of these are the omega's l^tiy acids, 
20 lactofen-in, prepiotios, probfotic micro'^organisms or fatty acids that have a profile specially 
selected to improve absorption. 0y way of example, a fetty acid group with a suitable 
absorption-enhancing profile is the medium chain triglycerides. In prefenrecj embodiments, 
these are included in the diet at about 2% to 5% by weight of the diet on a DM basis. 

25 Advantageously, the intestinal mucosa function promoter Is present to be administered to 
the pet in an edible composition in an effjoaclous amount when administered according to a 
pnsdetenfnined regimen In order to obtain at least one of the benefits set out below. 

Where the intestinal muij^aspi ftinctlon promoter comprises an omega 3 oil, It is prefemibly 
30 included in the diet from about 1% to 3% by weight on a DM basfs. Where the diet or 
composition comprises lactaferrin, it is preferably included from about lOOmg to aOQmg per 
day. In the case of chicory, in preferred embodiments, it comprises from about 0.5% to 2% 
by weight of the diet or dietary composition on a dry matter basis. Prebiotios, for example 
inulin and/or oligosaccharides, should preferably make up from about 0.1% to 1% by weight 
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Of the cljet on a DM basis. Probiotics, when tnoluded, gre preferably at a numerical 
concentration of least about 10® CFU m the diet. 

The benefits that the feeding <:»f the composition of the invention achieves in a pet, may be 
5 related to ^iit function, outwsird appearance, aging, or to more general health aspects. 
Beneffts relating to gut function Include 

- I ncreased nutrient and enengy cjigesflblllty, 

- Improved gut microflora aa may be manifest In decreased small intestine bacterial 
overgrowth C'SIBO"), 

1 0 - Improved fecal con3f3t6ncy and less offensive odor, 
Optimal fecal volume, 

- Reduced flatulence, 

- Improved gut detoxification, and 

- Improved regularity of food transit time. 

15 

Appearance related benefits may Include 

- Improved body condition and muscle tone, 

- Improved sKIn and coat condition, brought about by improving the bioavailability of 
required nutrients, such as iktty acids and vitamins, and 

20 - Improving the overall £ippearance of senior pete by making them look younger. 

Aging related benefits may include: 

- A delayed onset of signs of aging, 

- Reduction or amelioration of the effects of aging/ 

25 - Restoration of functionality of the digestive system In the aged pets, and 

- Increased longevity. 

The signs of aging may, for example, be appearanoBMrelated, such as greying of the coat, or 
activity-related, such as tower levels of edivity. The effects of aging may be related to 
30 movement, such as apparent joint stiffness, or dlgestion-^related, or reduction of sensory 
capacity and the like, 

Owner-Interaction benefits may include 

- Improved physical activity, 

36 - Increased level of playfulness^ 

U 
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- [mprov0ci alertness, mental performance and cagnjtive ability, and 

- Improved pet-owner interaction ancj bonding through increased activity and playfulness 
of the pet. 

More general health benefits that are provided tiy the Invention include 

- Impnaved \^ter turnover, 

- improved nMtrttlonal and overall health ^atu9. 

- Improved antioxidant status jsy Increasing vitamin (for example vitamin E) absorption, 

- Improved nitrogen balance, 

- Improved absorption of all lipid-soiuble nutrients, for example fatty acids, vitamins A. D. 
E and K, 

- Reduced renal overload by reduction of proteolysis, and 

- Improved functions associated direcstly or Indirectly with improved absorption of fat or 
antioxidants. 

The invention thus also provides a method of reducing the effects of lipid malassimllation in 
a pet. The steps of this method may include administering to the pet a diet comprising an 
effective amount of an ingredient that maintains, promotes or enhances the capacity of the 
pet to digest lipid efficiently. The ingredient may be selected fham those named above and 
belonging to the general categories of pancreatic function prwiotera, liver functfon- 
promoters and intestinal mucosa function"promotere. 

By improving the capacity of a pet animal to absorb a lipid or lipid fratstion that is a can-ier of 
an essential nutrient, the capacity of the animal to absorb the essential nutrient is also 
25 Improved. The essential nutrient la typically a vitamin such as vitamin A, E, D, or K. 
Preferred nutrients indude vitamin E and arachadonic acid (ARA). Through enhanced 
absorption efficiency of these nutrtents, for example vitamin E, the senJm level thereof may 
be maintained and/or improved. Figure 1 illustrates the relationship that has been found to 
exist belween fat digestibility, expreeaed as a percentage (%), and serum vitamin E (43/mi). 

30 

The digestibility enhancing ingredient or agent may be used in a method of manufacturing a 
dietary composition or supplement or pharmaceutical composition for providing benefits 
associated with optimal lipid absorption in a pet animal, or for the pnaphylaxis of conditions 
associated with poor lipid absorption and low digestibility. Such methods are described 
35 further in the paragraphs that follow. 

IS 
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The iipM aasimllatlon or digestion'-prQmoting ingredient, whether provided alone or In an 
Ingredient combinetion or in a Mem of synensistio ingredients, may be provided for 
administering to a pet animal In need thereof in any of a number of different fomis. For 
5 example, it may be fed to the pet as part of a ready-to-eat meal or as part of a treat Where 
provided as a pet food meal, the pet food of the invention may be produced in wet or dry 
fomi, using any suitable process. Preferably, the ingredients will be part of a nutritionally 
balanced meal. They may also be provided as a treat for feeding in addition to regular 
meals, or as a dietary supplement or complement that may be administered with a meal or 
10 a snacic or treat. The ingredient or ingredients may also be administered in a 
pharmaceutical form, the ingredient being contained in a phamiaceutically acceptable 
canrier. Such forms include tablets, capsules, syrups, drinl<s and gels and the like, in which 
the ingredients are suitably storable until the occasion of use. 

15 Where, in a non-limiting example, ingredients are provided in the form of a pet food In wet 
form, it may t>e delivered as an emulsion gel or as solid pieces in a flowabte gravy or gel. 

Thus, to produce a themoally gelled emulsion that unit set upon ooollng. a suitaMe meat 
matenal is comminuted to produce a meat batter. Suitable gelling agents, for example 
20 starches and gtims such as (tappa-can-ageenan, locust bean gum, guar gum, and xanthan 
gum may be added to the meat batter. Usually no more than about Wa by weight of gum is 
needed. 

Water may also be added the meat batter to provide from about 70% to about 85% by 
25 weight of moisture. If sufficn'ent moisture is present in the meat material, water need not be 
added. 

The meat isatter is then heated to a tempemture suitable to initiate thermal gelling of the 
mixture; ior example a tempensiture of about 40''C to about BS'C in a mixer-cooker. 8team 
30 may be iniected Into the meat batter if desired. The heated meat batter may be emulsified tf 
desired. The meat batter is then maintained at a temperature of about 4Q''C to about es'C 
until needed. After retorting and cooling to room temperature, the meat batter forma a 
thermally gelled emulsion that is substantially solid or at least holds its forni. 
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To prociMce solid food pieces in gravy or gel, solid pieces of meat or other material, or both, 
may be mixed with a gravy. Solid pieces of other materials may also be used; such as rice 
grains, piasta or noodles, vegetable pieces, and the liKe, 

5 The solid food pieces may be In the form of pieces of a thermally gelled matrix. The plecee 
of the thermally gelled matrix may be prodMced by any suiteble procedure, for example the 
procedures descHbed in any one of US patents 4,781,939, 5,132.137 and 5.667,463 and 
PCT application WO 97/02760. 

10 The thermally gelled matrix may be fomied in suitable equipment such as an emulsion mill 
or an extruder to fomi pieces or chunks. If an extwder is used, the emulsion may be forced 
through an orifice to provide the emulsion with a desired shape; for example of oval, square 
or rectangular cross-section. The extrudate may then be cooKed in a suitable continuous 
cooking system; for example a tunnel oven using hot air, steam, mixtures of hot air and 

15 steam, or micnawaves as ti)ie heating medium. The core temperature of the extmdate is 
raised such that the extnjdate undergoes fliermaj gelling. For example, the cor« 
temperature may be raised to at least about SO'C; for example about 85°C to about 95"C. 
The gelled extoidate may then be cqt into pieces and the pieces cooled to pmvide pieces of 
a thermally gelled matrix. The pieces may be subjected to flaking if desired. Cooling may 

20 be carried out by spraying water on Vna pieces. Alternatively, other coaling media may be 
used. 

If a gravy is used with the solid food pieces, it may be produced from water, one or mora 
starch or gums, and suitable flavoring agents. The gravy preferably comprises about 20% 
25 to about 80% by weight of 9ie mixture of solid pieces and gravy. Suitable gums are kappa- 
carrageenan, locust bean gum, guar gum and xanthan gum. 

If a gel Is used with the solid fbod pieces, it may be produced from a suitable gelling agent, 
water and suitable flavoring agents. The gel preferably comprises about 20% to about 80% 
30 by weight of the mixture of solid pieces end gravy. Suitable gelling agents are proteins such 
as gelatin; gums such as alginates, kappa-carrageenan, locust bean gum, guar gum and 
xanthan gum, and the like. The gel or aspic may be prepared as is conventional. 

Combinations of the processes described above may also jae used. For example, a 
35 tbennally gelled emulsion may be prepared as described above, Then solid food pieces, 
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Which may be pieces of a thermally gelled matrfx, meat pieces, vegetable pieces, 
combinations of ttiese pieces, and the like, are combined with the thermally gelled 
emulsion. As a further alternative, combinations of thermally gelled emulsions and solid 
food pieces in gravy or get, may be used. Suitable combinations are described in WO 
5 98/0521 8 and WO 98/0521 9; the di@o|osures of which are Incorporated by reference. 

The pet foods are then filled into cans or other containers, the containers sealed, and the 
products retorted In the nomrtal manner. Suitable equipment Is oommenslaily available. 

10 A suitable process for manufaetunno dried pet food Involves cooking a feed mixture of the 
various ingredlente, fomiing the cooked mixture into pellets, drying, and then coating the 
pellets with flavors. The cooking and forming steps gre preferably carried out using an 
extruder, as is well known in the art. However, the pellets may be produced by other 
cooking pnaoedures such as baldng a prefonned ibod body comprising the selected 

1 5 ingredients, preferably in nutritionally balanced proportions. 

Whichever process Is utilized, the lipid assimilation-promoting ingredient may be added at a 
suitable stage. Whidiever stage is decided on may depend on the nature of the ingredient 
It may be added to the major ingredients prior to the cooking, heating or extrusion stages, 
20 or, in the case of heat-sens|tlve ingredients, may be added after the pieces have already 
fomried, whether they be wet or dry. The ingredient may be absorbed into the food body, to 
be contained therein, or be inu'ected, or be coated to remain largely on the surface, it may 
be included in the gravy that may accompany a gelled or extruded chunk, or be provided as 
a meal supplement 

25 

Generally, application of the functional ingredient in a poslHdbble formation step is carried 
out after the exlrueioni diying and cooling process stages. The pet food kibbles enter a 
coeting station, equipped for example with a coating dmm. (Here one or several coating 
systems are applied in liquid and/or in powder form to adjust the nutritional pnafile to 
30 physiological and legal requirements, by Including or adding such ingredients as required 
vitamins, fat, minerals and trace elements, to enhance the produd; paiaiebiiity and to 
improve product cosmetics. 

The amount of the pet food to be consumed by the pet to obtain a beneficial effect will 
35 depend upon factors such as the size or the pet, the type of pet. activity level and the age of 
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the pet, However, an amount of the nutritional connposition to provide a daily amount of 
about from lOg/ke to 25a/Kg of bpdy weight of the pet, on a dry matter basis, should be 
administered. Preferably, the amount should be in the range from about 12.Sg/kg fo 20g/kg 
of body weight on a PM basjs in the diet. 

5 

Accoreiingiy, the appropriate amount of the Ingnedlent may then be included in the meal or 
treat, according to the peHa dietary requirements. The ingredient may be minted in witli the 
base formutation and then processed, or mixed into a grsivy or other carrier for Including 
with or adding to the food or treat. 

10 

it Is believed that by providing a pet food composition as provided for above, making it 
available to minders or owners of elderly pets and drawing attention to the prospect that 
regular feeding of the composition to such pets can bring about at least a temporary 
alleviation of symptoms indicative of poor lipid assimilation in their pet, the pet minder will 
}5 be encouraged to administer the pet the composition on a regular basis. A suitable way of 
drawing the attention of fiie minder to the benefits of the composition is by vimy of notice on 
the packaging of the food composition, alternatively by separate advertising thereof. 

Numerous modifications may be made to the embodiments described above wHhout 
20 departing from the scope of the invention. By way of example, and not limitation, trials of 
products of the invention will now be described for tlirther illustration: 

Example 

A series of digestibility tests is used to scan which nutritional inten/entions among 
25 numerous possibilities may improve the fat digestibility of cats pre-selectad for their low fat 
digestibility {i.e, below 80%) when added to a oontrcl cat food diet. 

Lipid digeatlC^llty is assessed on a group of cats using materials and methods as follows: 
« All participating oats are adults and in good health and are not pregnant 
30 • Each test diet is ttie only source of nourishment for the cats. 

• Water is a^iiable to the cats at all times. 

• Each cat's weight is recordad prior to the Initiation of the test. 

• Eac^ cat is fed the amount of food required to cover its msi^boltzable energy 
requirements. 

35 • The cats are fed the same control diet for a feces pre-oolleciion period of 5 days. 
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• Each cat's weight is recordecl ajt day 6. 

• The fecal oojlectjon period ts from day 6 fhrough 1 5. The food consumed during this 
period Is racorded. 

• On day 6, the diet is fad toaether with red irpn oxide as a marker, at a concentration of 
S 1 .QaH(Q of meal mass for ostnned diets and 2.5g/(^ of meal mass for dry diets. 

• Red marked feces are the first to l^e collected. Any unmarked (normal raslored) feces on 
day 6 and 7 prior to the first appearance of the red marked feces are dtecarded. All red 
marked fieces are collected, as well as ail unmarked feces that are passed after the flr^ 
red feces are observed. 

1 0 • Collected feces for each cat ape stored frozen at « lO'C. 

• On the morning of day 1 5, red Iron oxide is again added to the diet (as in day 6), this 
time to mark the end of the trial feeding period, and the weight of each cats is recorded. 
Feces continue to be collected until the reappearance of the red marker. 

• Two samples of the diet and each Individual cat's feoal samples are freeze dried and 
1 5 sent for analyses of prcjtejn, fat, dry matter, and ash. 

S)Gamp|ee illustratli^ the implementsitlon of fiat absorpticm^lmproving nutritional intervention 
Into commercial pet food products are now described: 

20 Example 1i Trial using a canned food diet 

In this example, participating oats receive an emulsion meat diet, having a oovnpositlon of 
about &% fat, 2.2 % ash, 8.4% protein, and 76% moisture. This is called diet A. 

Another diet, called B, is based on a similar formulation, but with the inclusion of the 
25 following additional ingredients: 

- A pancreatic lUnotion promoter 0.1% Acidlfier (citric acid). 

- A Uver function promoter, at about 4 x AAFCO minimum taurine level for wet cat food 
(0.8% by weight on a diy matter bsisis) 

- An intestinal mucosa func^on'Promoter: Fish oils (3%) 

30 

A group of 20 eats with low fat digeatlblllty ({,e. less than B0%) is fed both diets, A and B, in 
a crossover design of two digestibility tests. Each diet Is fed for a 15-day digestibility test, 
the first 5 days being an adaptation period gnd the remaining 10 days as the fecal collection 
period. The cats are found to digest a significantly higher percentage of fat when fed diet B 
35 than when fed diet A. As a result, total energy diaestibility and organic matter digestibility Is 
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improved in diet B. Csits are found to need a lower amount of diel B to oover tlieir enengy 
requirements than of diet A. Over£if|, cqts appear to maintain their weight Isetter when fed 
diet @ than when fed diet A, 

S Example 2: Trial using a diy food diet 

This example uses a oonventionel dry cat food having a campositian of about 31% protein, 
15% fat. 4.5% fiber, 12% moisture and 6% ash, called diet C. 

Another diet, called D, was teased on a similar formulation but the following additional 
1 0 ingredients were included: 

- A pancreatic function promoten Lipases (0.15%). 

- A Liver function promoter; iLecjthIn from Soya (1%) 

- An Intestinal mucosa function promoter: Chicory (1%) 

1 5 in this trial, a group of 20 cats with Known low M digestibility (i.e. less than 80%) is l^ed diets 
C and D, in a orossovsr design of two dlgestibjiil^ tests. Each diet is fed for a 15-day 
digestibility test, the first 5 days being an adaptation period and the remaining 10 days the 
fecal coljeotlon period. The cats on diet D are found to digest a higher pen^ntage of lipid 
than those on diet C. Total energy digestibility and organic matter digestibility are also 

20 improved with diet D, when compared with diet c. Fteduced fecal volume and odor were 
noted when cats were fed diet P Instead of diet C. 

it should be understood that various changes and modifications to the presently preferred 
embodiments described herein will be apparent to those skilled in the art. Such changes 
25 and modifications can be made without departing fiom the spirit and scope of the present 
invention and without diminishing its intended advantages, it is therefore intended that such 
changes and modifications be covered by the appended claims. 
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Claims 

1 A misthod of proviciing a pet with a benefit relating to effective assimnatian of a lipid 
5 or lipid flection comprlsee the steps of administering to the pet, as a part of. or in 
addiljon to, its regular diet, an ediisle oamposition that contains an ingredient that 
maintains, promotes or enhances the capacity of the pet to digest lipid effidently. 

2. A method aooording to claim 1 wherein the ingredient is selected f^om the group 
10 consisting of; 

pancreatic fMnctlon-promoters 

liver function-promoters, 

intestinal mucosa function-promoters and 

combinations thereof, 

15 

3. A method according to claim 2 wherein ihe |:»ncreatlo function-promoter oompn'see a 
lipase, a gut pH modifier or a pancreatic extract. 

4. A method according to olelm 2 wherein the liver function-promoter is selected from 
20 taurine, emuisifiers, vitamins, minerals, glutathione and glutathione promoters, and 

combinations thereof. 

5. A method according to claim 2 wherein the intestinal mucosa function promoter Includes 
a fat transportation aid, agent or carrier. 

25 

6. A method according to any one of the preceding claims whenein the benefit to the pet is 
related to at least one of gut funcHon. outward appearance, pet-to-owner relationship, 
aging and general health aspects, 

A method according to olalm 6 wherein the beneitt is related to eglng. and is observable 
In any one or more of: 

- Delayed onset of signs of gging; 

- Amelioration of en sga-<releted effect; 

- Improved vision; 

- Restored functionality of the digestive system in an aged pet, and 

22 
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- Incraaseij longevity. 

8. A method aooording to any one of the pnsceding claims wherein the compo^KFon m 
sidminlstereci as a nutritionally balanced, raady-to-eat meal. 

5 

9. A method according to any one of the preceding claims wherein the composition le 
admfntetered as a meal supplement. 

10. A method according to claim 6 wherein the benefit is related to outward appearance 
1 0 and is observable In any on© or more of; 

- Improved body condition; 

- ImpnDved muscle lone; 

- Improved sKin and cpat condition; and 

- A younger Iodic. 
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11. A nutrition management regimen for mafnfaining, improving, promoting or otherwise 
enhancing lipid digestibility comprises a dietary component for feeding regularly, 
according to predetemiined directions, to a pet animali the dietary component 
comprising a lipid assimilation-promoting fngredient. 

12. A regimen according to claim 11 wherein the lipid assimilation-promoting ingredient 



- A pancreatic function-promoter 

- A liver function-*promoter, 

25 - An Intestinal mucosa function-promoter or 

- A combination thereof. 



13. A regimen according to claim 12 wherein the pancreatic funclion-pnamoter comprises 
a lipase, a gut pH modifier or a pancreatic extract. 

14, A regimen according to claim 13 wherein the gut pH modrfier includes one or mors of 
an acldlfier, an ail<aianlzen a buffer, a prebiotic or a probiotic micro-organism. 
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15- A regimen according to claim 12 wherein the liver functlon-promater is setected from 
taurinei emulsifiers, vltamine. minerals, glutathione and glutathione promoterei and 
combinations thereof. 

5 16. A regimen accorcjtng to olalm 12 or claim 15 wherein the liver function-promoter te a 
nutrient that fncraases endogenous glutathione after ingestionp 

17. A regimen according to claim 12 wherein the Intestinal mucosa function-promoter 
includes g fat transportation aldi agent or carrier. 

10 

18. A regimen according to clqim 17 whareln the aid, agent or carrier is selected from 
whey protein and proteases having the capacity to promote the formation of 
lipoproteins, 

IS 19, A regimen accordina to claim 17 or 18 wherein the Intestinal mucosa function- 
promoter fnciudes an anti-Inflammatory agent* lactofemn, a prebtotfc or a probiotic 
micro<irganlsm. 

20. A regimen according to claim ie wherein the antl'-inflammatoiy agent is an omega*^ 
20 fatty acid, 

21. A regimen according to claim 17 wherein the fat transportation aid. agent or carrier 
has a fatty acid profile speciallyHselected to improve absorption. 

25 22, A regimen according to olaim 21 wherein the fatty acid profile is of a medium chain 
trtglyceride. 

23. A regimen according to claim 21 when^in the lat transportation aid, agent or cannier 
comprises whey protein. 

30 

24- A regimen according to any one of claims 1 1 to 23 wherein the benefit derivable by the 
pet from effective aasimllation of a lipid or lipid fraction is related to at least one of gut 
function, outward appearance, pet^to-^owner relationship, aging and general health 
aspects. 

35 
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25. A regimen accorcRng to olalm 24 wherein the benefrt that is related to gut ftinction is 
observable in any one or more of; 
Inoreaeeci nutrtent and energy digestibility: 

Improveci gut mioroflora, eucPi as is observed in decreased small intestine 
5 baoterialovergrowth; 

Improved fecal consistency ancift>r odour; 
Optimised fecal volume; 
Improved regularity of food transit time; 
Reduced flatulence; 
10 - Enlianped gut detoxification; and 

improved alasorption of fipt-.sa|ub|e nutrients. 

20. A regimen according to claim 24 wherein the benefit that is related to outward 
appearance is obsen^ble in any one or more of: 
\5 - improved body condition; 

Improved muscle tone; 

Improved sidn and coat cor^dition; and 

A younger iooic. 

20 27. An edible composition for Msb in maintaining, improving, promoting or otheiwia© 

enhancing lipid digestibility in a pet animal comprising a lipid assimiiation-pnamoting 
ingredient for administering regularly, according to predetermined directions, to a pet 
animal. 

25 2B. The composition of claim 27 wherein the Ingredient is selected from the group 
consisting of panoreatiofunotjcn-promoters, liver function-promoters, intestinal 
mucosa function-promoters and combinations thereof. 

2,9. The composition of claim 27 or claim 28 wherein the ingredient is provided in a 
30 container for addition to a separately packaged complete meal or for administering 

apart from a meal. 

30. A method of improving lipid absorption in a pet animal comprises administering to it an 
edible composition comprising at least one ingjedlent selected from the group 
35 consisting of lipase, pancreas extracts, taurine, vitamins, enzymes or lecithin. 

2S 
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31 . A method according to claim 30 wherein the pet is a senior pet. 



32. A method eiccording to c)eim 31 wherein the pef Is at least 9 years old. 

S 

33. A method according to c|a(m 30 wherein the lecithin is obtained from a source selected 

from soya, sunflower oil, wheat germ, avocado and combinations thereof. 

34* A method of improving or maintaining absorption of vitamin E In a pet animal, the 
10 method including the step of faacfing the pet an edible campositton that promotes or 

maintains or improves its lipid absorption capacity, 

35^ A method of maintaining or improving the serum vitamin E level In a pet animal 
comprising the step of feeding the pet animal an edible composition that promotes or 
1 5 maintains or improves its lipid absorption capacity. 



36. A cdmposftion for use In a method of maintaining promoting or Improving serum levels 
in a pet animal of essential fetiy acids and /or soluble antioxidants, the composition 
comprising an agent selected to promotes or maintain or improve lipid absorption 
20 capacity of said pet and the method comprising administering the composition orady 

to the pet according to a predetermined dietary regimen. 



37. A composition according to claim 36 wherein the agent is selected to maintain, promote 
or improve serum levels of arachadonic acid and/ or iinofeio acid. 

25 
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APSTRACT 

A method of providing a pet with a benefit relating to effeotive assimilation of a lipid 
is described wherein the pet is administered, as a part of, or in addition to Its regular 

5 diet, sin edible composition that pontalns an Ingredient that maintains, promotes or 

enhances the capacfty of the pet to digest lipid efflcieniiy. The Invention extends to 
compositions for use In promoting lipid assimilation in pets, particularly senior or 
elderly pets. The compositions include pancreatic, liver and intestinal mucosa 
function-promoters. In embodiments, the liver function-promoter may be selected 

TO from taurine, emulsifiersi vitamins, minerals, glutathione and glutathione promoters. 
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Relationship between Fat eiige&tnallity (%) and Serum Vitamin E (ug/mD' 
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